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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The discharge lamp for the light sources, and the display device which carries out 
intensity modulation of the light from said lamp, It has the optical system which carries out 
expansion projection of the light in which intensity modulation was carried out by this display 
device. In the image display device it was made to usually operate with either of the power 
modes and the low power modes in which supply said power usually lower than power mode, and 
said lamp is made to turn on which supply predetermined power to said discharge lamp The 
image display device characterized by supplying said predetermined rank power [ in / usually / 
power mode ] at said lamp until it carried out predetermined time progress from starting in 
starting from the condition that said low power mode is chosen. 

[Claim 2] Furthermore, it is the image display device according to claim 1 with which it has a 
cooling fan for cooling said discharge lamp, and it usually operates at the 1st rotational 
frequency in the case of power mode, and this cooling fan is characterized by said thing 
[ operating at the 2nd rotational frequency lower than said 1st rotational frequency in the case 
of said low power mode ]. 

[Claim 3] Said cooling fan is an image display device according to claim 2 characterized by in 
starting from the condition that said low power mode is chosen operating at said 1st rotational 
frequency until it carries out predetermined time progress from starting. 
[Claim 4] The discharge lamp for the light sources, and the optical system which performs, 
expands and displays the optical intensity modulation which changes the light from said lamp to 
the shade for every pixel of a display device, The lamp lighting power good transformation 
stabilizer which has the low power mode in which said lamp is made to turn on with abbreviation 
rated power and in which said lamp is made to usually turn on with power mode and said power 
usually lower than power mode, as lighting mode of said lamp, The lamp lighting mode change 
means which changes the lamp lighting mode of said lamp lighting power good transformation 
stabilizer, The cooling fan which cools said lamp at least, and the cooling-fan driving means 
which drives said cooling fan so that it may become the 2nd rotational frequency with the 
cooling effect smaller than the 1st large rotational frequency or said 1st rotational frequency of 
the cooling effect about the rotational frequency of said cooling fan, A fan speed change means 
to direct the change of the rotational frequency of said cooling fan to said cooling-fan driving 
means, The lamp lighting mode circuit changing switch which sets up lamp lighting mode, While 
controlling said lamp lighting mode change means to supply abbreviation rated power to said lamp 
as said lamp lighting mode by the input of said lamp lighting mode circuit changing switch when 
[ said ] power mode is usually set up Said fan speed change means is controlled to become said 
1st rotational frequency about said fan's rotational frequency. In the image display device 
equipped with the control means which controls said fan speed change means to become said 
2nd rotational frequency about said fan's rotational frequency while controlling said lamp lighting 
mode change means to supply said low power to said lamp, when said low power mode is set up 
The timer which measures the elapsed time from starting is formed. Said control means Only in 
starting from the condition that check the elapsed time from starting of said timer with a 
predetermined time interval, and low power mode is chosen The image display device 
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characterized by controlling said lamp lighting mode change means to supply abbreviation rated 
power to said lamp, and making it the temperature of said lamp turn into predetermined 
temperature until the elapsed time from starting which said timer measures turned into 
predetermined time defined beforehand. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Using the discharge lamp for back lights, this invention usually has power 
mode and two or more lamp lighting modes in low power mode for a lamp, and relates them to 
the image display device which can be chosen and changed freely. 
[0002] 

[Description of the Prior Art] Generally, the high-pressure discharge lamp for back lights used 
for a liquid crystal projector etc. becomes an elevated temperature considerably, and a liquid 
crystal panel, a polarizing plate, etc. are further exposed considerably to an elevated temperature 
according to the flux of light by which outgoing radiation was carried out from the lamp. For this 
reason, the lamp; the liquid crystal panel, the polarizing plate, etc. are usually cooled using two or 
more fans for cooling. 

[0003] However, for example in the front projection mold liquid crystal projector etc., a fans 
rotation sound is sensed as the noise with being used [ much ] near the user worried very much, 
and low noise-ization is called for. Moreover, low electrification is also called for from the point ' 
of power saving. 

[0004] Therefore, recently, as the reduction in the noise, or a means for low-electrifying, even if 
it made some illuminances into the sacrifice, the high-pressure discharge lamp which is a heat 
source is made to turn on with low power, and the approach of carrying out change ****** 
began to be applied to the low power mode which also makes rotational speed of the fan for 
cooling late according to it. Below, for convenience, while carrying out drive lighting of the lamp 
with abbreviation rated power (this power is usually called power below), suppose that a fan also 
makes the mode driven with a predetermined rotational speed contrast with low power mode, 
and usually calls power mode. 

[0005] In this low power mode, since the own calorific value of a lamp itself falls, and it follows in 
footsteps of it, the outgoing radiation light from a lamp dims and the temperature of a liquid 
crystal panel, a polarizing plate, etc. is also fallen by making a lamp drive with low power, while- 
izing of the rotational speed of two or more fans for cooling of all, that cool these, can usually be 
carried out [ low speed ] as compared with power mode and low noise-ization can be attained, 
low electrification can also be attained as an image display device. 

[0006] Hereafter, the image display device equipped with conventional usual power mode and low 
power mode using drawing 4 and drawing 5 is explained. Drawing 4 is the outline block diagram of 
the image display device by the conventional technique, and drawing 5 is a flow which shows the 
conventional power mode change processing. 

[0007] First, the configuration of an image display device is explained using drawing 4 . In drawing 
4 , when a switch 5 turns this on, it is the switch stopped by making it start and turning off an 
image display device, this switch information is inputted into a microcomputer (Following CPU is 
called) 70, and, in ON actuation, CPU70 starts an image display device. The user of the lamp 
lighting mode circuit changing switch 6 is in lamp lighting mode, i.e., the above-mentioned switch 
which usually chooses and sets up power mode or low power mode, freely. Even if it is not 
especially a switch, what can be set up in the menu screen of OSD (onscreen display) etc. may 
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be used. The selected lamp lighting mode is stored in RAM8 by CPU70, and unless a user 
changes a setup with the lamp lighting mode circuit changing switch 6, it is held. 
[0008] While CPU70 performs the change in lamp lighting mode, the change of fan speed, etc., 
the whole image display device is controlled, and the processing program shown in ROM (read 
only memory) to build in, and which is not illustrated at drawing 5 is stored. The lamp lighting ^ 
mode electronic switch 10 outputs the change signal, i.e., a usual power mode signal, which 
changes the lighting power which the lamp lighting power change mold stabilizer 1 1 supplies to a 
lamp 15, and a low power mode signal to the lamp lighting power change mold stabilizer 11 in 
response to the directions from CPU70 corresponding to the lamp lighting mode set up with the 
lamp lighting mode circuit changing switch 6. 

[0009] The lamp lighting power change mold stabilizer 11 usually carries out the lighting drive of 
the ****** lamp 1 5 for the power for [ which is a high-pressure discharge lamp ] turning on the 
lamp 15 of an extra-high pressure mercury lamp, for example with the change signal from the 
lamp lighting mode electronic switch 10 at power or low power. In addition, after carrying out the 
seal of approval of the high voltage, and this change making it discharge on a lamp 15 with the 
starting system (for it to also be called an ignitor) which the lamp lighting power change mold 
stabilizer 11 contains and which is not illustrated and forming a discharge way, it is performed. 
[0010] The cooling fan speed electronic switch 12 outputs the usual rotation signal and low- 
speed rotation signal which are a change signal which controls the cooling-fan electrical- 
potential-difference change mold power source 13 in response to the directions from CPU70 
corresponding to the lamp lighting mode set up with the lamp lighting mode circuit changing 
switch 6. The cooling-fan electrical-potential-differerice change mold power source 13 changes 
the supply voltage supplied to a cooling fan to the predetermined usual rotation supply voltage or 
the low-speed rotation supply voltage set up beforehand with the change signal outputted from 
the cooling fan speed electronic switch 12. Two or more cooling fans 14 (141, 142, 143) which 
cool a lamp 15, optical system 16, and the lamp lighting power change mold stabilizer 11 are 
controlled by supply voltage from the cooling-fan electrical-potential-difference change mold 
power source 13 (131, 132, 133) by one of two or more rotational frequencies set up beforehand 
at reduced rpm. 

[001 1] For example, the flux of light from the lamp 15 of an extra-high pressure mercury lamp is 
projected by the screen 19 as an image light according to the optical system 16 which carries 
out light modulation to the shade for every pixel corresponding to the video signal which is not 
illustrated with the liquid crystal panel 18 which is the high-pressure discharge lamp to which 
power is supplied with the lamp lighting power change mold stabilizer 11, which is a display 
device, and which was equipped with the polarizing plate 17, for example and which is expanded 
with a projector lens (not shown). 

[0012] Next, the flow of drawing 5 which shows power mode change processing is explained. In 
drawing 5 , first, a starting switch 5 is turned on and an image display device is started. If it 
starts, at step 12 (a step is abbreviated to S below), CPU70 will read the selection condition in 
lamp lighting mode from RAM8, and will check it. the case where power mode is usually chosen in 
S12 — two or more fans 14 for cooling — all rotational speed is usually considered as rotation 
(S13), and a lamp 15 is usually considered as power lighting (S14). moreover, the case where low 
power mode is chosen in S12 — two or more fans 14 for cooling — all rotational speed is 
considered as low-speed rotation (S15), and a lamp 15 is considered as low power lighting (S16). 
[0013] Then, supervising the modification actuation existence in lamp lighting mode is continued 
until it is stopped (S17). In S17, when lamp lighting mode has modification, return and the above- 
mentioned processing are again performed similarly to S12. In S17, when there is no modification 
in lamp lighting mode, the condition till then is held until it is stopped. 
[0014] 

[Problem(s) to be Solved by the Invention] With the above-mentioned conventional technique, 
when starting from low power mode, there were the two following problems. Since one drives a 
lamp with low power lower than rated (usually) power in low power mode, it is that the standup of 
the bulb (bulb) temperature of a lamp becomes late, and a halogen cycle unstable period 
becomes long. Drawing 9 shows the rising characteristic of the bulb temperature of the lamp in 
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the conventional technique. Usually, at the time of power mode, after starting, it is usually the 
power mode saturation time A, and bulb temperature reaches a predetermined optimum 
temperature mostly as usually shown in the power mode bulb temperature curve 20. However, 
since the time amount to the low power mode saturation time B to which the bubble 
temperature of a lamp reaches saturation is long after starting and the standup is late, a halogen 
cycle unstable period becomes long as shown in the low power mode bulb temperature curve 21 
at the time of low power mode. Drawing 6 shows the early arc formation in an alternating current 
lamp, and drawing 6 (a) shows the early arc in which drawing 6 (b) is formed by inter-electrode in 
the electrode of the lamp countered and formed. 

[0015] In drawing 6 (a), it is easy to generate the arc generated between the counterelectrodes 
1 in a bulb of a lamp in an elevated temperature and the sharp part between the minimum 
distances at the tip of an electrode 1 as everyone knows. Usually, an arc 2 occurs in the central 
neighborhood of the electrode 1 which is the minimum distance as shown in lawing 6 (b). 
Moreover, once an arc 2 occurs, since the emitted electron collides at high speed, temperature 
will become high, and its starting point and terminal point part will tend to be stabilized in one 
point. 

[0016] However, an electrode is worn out by this collision. The emission electron which jumped 
out of the electrode generates electrode wear, when colliding to a counterelectrode. It is 
necessary to carry out dielectric breakdown and to make the light switch on, since the seal of 
approval of the high voltage is carried out, the emission electron accelerates considerably, 
especially in the case of starting, electrode wear is large, and its wear range is also wide. 
However, within the bulb, the self-healing of the worn-out electrode waste called halogen cycle 
occurs as everyone knows, and it is known that the elevated-temperature parts of the arc 
starting point and the terminal point part of an electrode will be reproduced. Moreover, in order 
to stabilize a halogen cycle, it is necessary to maintain bulb temperature at optimum 
temperature. 

[0017] As above-mentioned, the halogen cycle which the electrode waste which time amount 
was taken and dispersed by the time the temperature of the arc starting point and the terminal 
point part of an electrode fully became an elevated temperature recombines with the arc starting 
point and the terminal point part of an electrode becomes inadequate [ that the standup of the 
bulb temperature at the time of starting is late ], and a halogen cycle unstable period becomes 
long. If a halogen cycle becomes unstable, the phenomenon of the melanism in which the worn- 
out electrode does not carry out self-healing, but the electrode waste which dispersed adheres 
to a lamp bulb occurs, and it is known that it will be easy to cause faults, such as an illuminance 
fall and formation of a short life. On the other hand, when the halogen cycle is stable, the worn- 
out electrode carries out self-healing, and does not result in fault. 

[0018] About bulb temperature, optimum temperature can usually be attained comparatively 
easily by optimizing the fan for lamp cooling at the time of power mode. However, at the time of 
low power mode, even if electrode temperature is low and it makes late rotational speed of the 
fan for lamp cooling, since there are few electrons which fly about by the inter-electrode one in 
a bulb as compared with the time of power mode, and it usually optimizes, raising to optimum 
temperature is difficult so that clearly [ in drawing 9 ]. That is, although halogen cycle instability 
does not usually say the low power mode saturation time B or subsequent ones compared with 
the time of power mode, since it was slightly inferior as stability, the danger of being always easy 
to generate fault was held. 

[0019] Moreover, it is mentioned as another trouble that it is easy to generate a flicker. Drawing 
7 shows how depending on which the electrode growth at the time of power mode and an arc 
usually fly. Since the bulb temperature standup at the time of starting reaches bulb optimum 
temperature immediately early, a halogen cycle unstable period is short and there is no wear of 
an electrode 1 so much. Only in a piece, after halogen cycle stability, the sharp projection 3 
grows by the self-healing of the electrode waste slightly worn out into the starting point and the 
terminal point part of the arc at electrode 1 tip. As drawing 7 shows, the tip of this projection 3 
is sharp, and is also the minimum distance and shifts to a stable condition in one more point 
compared with the arc stability in early stages of drawin g 6 (b). 
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[0020] Drawing 8 shows how depending on which electrode wear of a period until how depending 
on which the arc at the time of starting at the time of low power mode flies, and electrode 
temperature are saturated, and the arc after electrode temperature saturation fly. Since the 
electron which flies about between a long top and an electrode 1 also has few periods until jt 
reaches bulb saturation temperature, the temperature of the starting point and the terminal point 
part of the arc at the tip of an electrode does not fully go up in low power mode, either. Although 
an arc 2 is not stabilized in one point but the electrode 1 of the starting point and the terminal 
point part of this unstable arc 2 is worn out like drawing 8 (b) like a period until bulb temperature 
is saturated, and drawing 8 (a), since a halogen cycle is unstable, self-healing will not be carried 
out, but two or more irregular wear projections 4 will be able to be performed. Then, an arc 2 
comes to fly at the tip of the wear projection 4 like drawing 8 (c). Since a halogen cycle is 
stabilized by after bulb temperature saturation, the electrode waste worn out at the tip of the 
wear projection 4 carries out self-healing, serves as the still sharper projection 3, and will be in 
the condition of being easy to carry out arcing between the tips of any projections 3 
increasingly, this arc — : generally an unstable condition is called an arc jump. The fault of a 
flicker or a flicker comes to come out on a projection screen. Furthermore, since after bulb 
temperature saturation has not reached optimum temperature as above-mentioned, as compared 
with the time of power mode, as arc constancy, it will be inferior and an arc jump will usually be 
accelerated. 

[0021] It was difficult to avoid the above-mentioned flicker generating at the time of low power 
mode according to these factors. The purpose of this invention solves the above-mentioned 
technical problem, and is to offer the image display device which prevents flicker generating at 
the time of low power mode. 
[0022] 

[Means for Solving the Problem] The display device to which this invention carries out intensity 
modulation of the light from the discharge lamp for the light sources, and said lamp in order to 
solve the above-mentioned technical problem, It has the optical system which carries out 
expansion projection of the light in which intensity modulation was carried out by this display 
device. In the image display device it was made to usually operate with either of the power 
modes and the low power modes in which supply said power usually lower than power mode, and 
said lamp is made to turn on which supply predetermined power to said discharge lamp It is 
characterized by supplying said predetermined rank power [ in / usually / power mode ] at said 
lamp until it carried out predetermined time progress from starting in starting from the condition 
that said low power mode is chosen. 

[0023] Thus, since abbreviation rated power can be supplied to said lamp even if low power mode 
is chosen from starting to said predetermined time by constituting, the bulb temperature of said 
lamp can be started steeply and the stable projection shown in drawing 7 can be formed at the 
tip of the electrode of said lamp, in connection with this, the recombination to the electrode of 
the scattering electrode waste by the halogen cycle carries out — having — the formation of a 
short life of a lamp, and melanism — it is effective in the ability to prevent the illuminance fall by 
reduction. 
[0024] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
using drawing 1 , drawing 2 , and drawing 3 . The flow and drawing 3 which show power mode 
change processing according [ the block diagram of the image display device whose drawing 2 is 
the gestalt of operation of this invention, and drawing 1 ] to this invention are drawing showing 
the relation of the lamp lighting power and lamp-bulb temperature by this invention. 
[0025] First, the configuration of an image display device is explained using drawing 2 . In drawing 
2 , while CPU7 performs the change in lamp lighting mode, the change of fan speed, etc., the 
whole image display device is controlled, and the processing program shown in ROM (not shown) 
to build in at drawing 1 is stored. A starting switch 5 is turned on, a timer 9 is controlled by 
CPU7 to start an elapsed time count from the time of CPU7 starting control, and the elapsed 
time counted with the timer 9 is transmitted to CPU7 with a predetermined time interval. In 
drawing 2 , the same sign is given to the part same to drawing 4 , and the explanation is omitted. 
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in addition, drawing 2 — setting — CPU7 — a cooling fan-speed electronic switch 12 — change 
****** can control the mode of the lamp lighting power change mold stabilizer 11, and CPU7 can 
control the direct cooling-fan electrical-potential-difference change mold power source 13 and a 
lamp lighting power change mold stabilizer 1 1 by a change and the lamp lighting mode electronic 
switch 10 for the output supply voltage to the cooling fan 14 of the cooling-fan electrical- 
potential-difference change mold power source 13 — if it becomes, a cooling fan-speed 
electronic switch 12 and a lamp lighting mode electronic switch 10 are unnecessary — naturally 
things come out. 

[0026] Next, drawing 3 is explained. Drawing 3 (a) shows the lighting power by which a seal of 
approval is carried out to a lamp, and drawing 3 (b) shows the bulb temperature of a lamp. 
Although the low power which is usually shown with the power mode lighting power curve 22 and 
which usually shows power with the low power mode lighting power curve 23 in low power mode 
again was usually conventionally supplied to the lamp in power mode so that clearly from drawing 
3 (a) In this invention, at the time of low power mode, as the low power mode lighting power 
curve 24 shows, if the predetermined setup time C beforehand set up from starting usually 
supplies power and passes over the setup time C, it will supply low power. Thereby, like drawing 
3 (b), at the time of low power mode, the bulb temperature of the lamp corresponding to the low 
power mode lighting power curve 24 becomes as the low power mode bulb temperature curve 25, 
reaches optimum temperature in laying temperature G, is lazy a temperature fall after that, and 
is reached and saturated with the low power mode saturation time B to the maximum 
temperature at the time of low power mode lighting. In addition, 20 is usually a power mode bulb 
temperature curve and the low power mode bulb temperature curve of the former [ 21 ] in 
drawing 3 (b). 

[0027] This invention is explained in accordance with the flow which shows power mode change 
processing according the flicker prevention processing at the time of putting a lamp into 
operation in low power mode to this invention of drawing 1 , although it is the same as the 
processing flow of drawing 5 when usually putting a lamp into operation in power mode. 
[0028] If a switch 5 is turned on and an image display device starts, seven will incorporate the 
selection condition in the lamp lighting mode stored in RAM8 at CPUS1, and the selection 
condition in lamp lighting mode will be checked. 

[0029] When power mode is usually chosen in S1 here, rotation directions are more nearly 
usually than CPU7 taken out to the cooling fan speed electronic switch 12, a rotation signal is 
usually outputted to the cooling-fan electrical-potential-difference change mold power source 
13 from the cooling fan speed electronic switch 12, the cooling-fan electrical-potential-^ 
difference change mold power source 13 usually supplies the supply voltage at the time of 
rotation to a cooling fan 14, and rotational speed of all the cooling fans 14 is usually considered 
as rotation (S2). 

[0030] Moreover, when low power mode is chosen in S1, low-speed rotation directions are taken 
out with S3 to the cooling fan speed electronic switch 12 from CPU7, a low-speed rotation 
signal is outputted to the cooling-fan electrical-potential-difference change mold power source 
13 from the cooling fan speed electronic switch 12, and the cooling-fan electrical-potential- 
difference change mold power source 13 supplies the supply voltage at the time of low-speed 
rotation to a cooling fan 14, and considers rotational speed of all the cooling fans 14 as low- 
speed rotation. 

[0031] Next, power lighting directions are more nearly usually than CPU7 taken out with S4 to 
the lamp lighting mode electronic switch 10 irrespective of the selection condition in the lamp 
lighting mode of S1, a power mode signal is usually outputted to the lamp lighting power change 
mold stabilizer 11 from the lamp lighting mode electronic switch 10, the lamp lighting power 
change mold stabilizer 11 usually supplies power to a lamp 15, and a lamp 15 usually serves as 
power lighting. Thus, it considers as the period from starting to the setup time C, and usual 
power lighting irrespective of the selection condition in the lamp lighting mode of S1 like the low 
power mode lighting power curve 24 of this invention of drawing 3 (a). This point is the big 
difference from the conventional method. In addition, the setup time C becomes shorter than the 
low power mode saturation time B that what is necessary is just to choose by the time amount 
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to which the bulb temperature of a lamp 15 reaches optimum temperature. 
[0032] Then, whether the elapsed time from starting exceeds the predetermined setup time C 
set up beforehand by S5, and when not checking and exceeding, return and the above-mentioned 
flow are repeated to S1. Moreover, when exceeding, it goes to S6. 

[0033] Even if lamp lighting mode is low power mode, bulb temperature can be made to start 
from starting quickly in the period of the setup time C as by carrying out like this shows to the 
low power mode bulb temperature curve 25 of this invention of drawing 3 (b). Consequently, a 
halogen cycle accelerates and, only in a piece, projection 3 grows at the tip of each electrode 1 
like drawing 7 . 

[0034] The reason for making fan speed low-speed rotation is making bulb temperature start 
quickly, and, in addition to the purpose which accelerates a halogen cycle, considers a thing in 
» case the purpose in low power mode is the low noise. However, it is necessary to check that it 
does not exceed the temperature rating of a use member that the refrigeration capacity of each 
part of this period is inadequate since it is not avoided. 

[0035] It is the same as the conventional processing flow shown in drawing 5 after S6. Hereafter, 
by S6, CPU7 supervises the condition of the lamp lighting mode circuit changing switch 6, and 
the condition in lamp lighting mode is checked, the case where power mode is usually chosen in 
S6 here — two or more fans 14 for cooling — all rotational speed is usually considered as 
rotation (S7), and a lamp 15 is usually considered as power lighting (S8). 

[0036] moreover, the case where low power mode is chosen in S6 — two or more fans 14 for 
cooling — all rotational speed is considered as low-speed rotation, and (S9) and a lamp 15 are 
considered as low power lighting (S10). At this time, bulb temperature begins to fall after the 
setup time C, and is reached and saturated with the low power mode saturation time B to the 
maximum temperature at the time of a low power drive as well as the former as it is shown in 
the low power mode bulb temperature curve ,25 of this invention of drawing 3 (b). This saturated 
temperature is somewhat lower than optimum temperature, and it is as having already stated 
that it is in the condition which is slightly inferior as arc stability. 

[0037] However, since the projection is growing at each tip of an electrode only in the piece as a 
result of accelerating a halogen cycle in the period from starting to the setup time C by this 
invention, arc stability comes out enough, a projection grows further in a halogen cycle in 
addition to a certain thing and an arc is stabilized very much, an arc jump cannot take place very 
easily and does not result in a flicker. 

[0038] Then, supervising the modification actuation existence in lamp lighting mode is continued 
until it is stopped (S11). In S1 1,- when lamp lighting mode has modification, return is repeated to 
S6, and the above-mentioned flows from S6 to S1 1 are repeated after that again. In S11, when 
there is no modification in lamp lighting power mode, the condition till then is held until it stops. 
[0039] As are stated above, and the low power mode lighting power curve 24 of drawing 3 (a) 
shows, at the time of low power mode starting to the setup time C Since a halogen cycle 
unstable period can be shortened compared with the time of the conventional low power mode 
and the stable projection of a piece can be formed at the tip of an electrode by usually supplying 
power to a lamp even if low power mode is chosen the recombination to the electrode of the 
scattering electrode waste [ can prevent a flicker resulting from an arc jump, and also ] by the 
halogen cycle — following — the formation of a lamp short life, and melanism — the illuminance, 
fall by reduction etc. can be prevented. 

[0040] In addition, while the setup time C predetermined from starting although usually 
considered as rotation or low-speed rotation with the lamp lighting mode with which the setup 
time C predetermined with the above-mentioned explanation from starting usually considered 
the lamp as power lighting, and the cooling fan 14 was set up, in order to simplify a processing 
flow usually considers a lamp as power lighting, it may be made to consider a cooling fan 14 as 
low-speed rotation. By doing in this way, a halogen cycle unstable period can usually be 
shortened compared with the former also in power mode. 
[0041] 

[Effect of the Invention] In case it starts in low power mode, it becomes possible to shorten a 
halogen cycle unstable period extremely by controlling lamp drive power and Cooling FAN by the 
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timer and the control means, and making the standup of the temperature in a lamp bulb steep, 
and a flicker can be prevented, and also the formation of a lamp short life, an illuminance fall, etc. 
can be prevented. 



[Translation done.] 
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* NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. , 



TECHNICAL FIELD 



[Field of the Invention] Using the discharge lamp for back lights, this invention usually has power 
mode and two or more lamp lighting modes in low power mode for a lamp, and relates them to 
the image display device which can be chosen and changed freely. 



[Translation done.] 
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PRIOR ART 



[Description of the Prior Art] Generally, the high-pressure discharge lamp for back lights used 
for a liquid crystal projector etc. becomes an elevated temperature considerably, and a liquid 
crystal panel, a polarizing plate, etc. are further exposed considerably to an elevated temperature 
according to the flux of light by which outgoing radiation was carried out from the lamp. For this 
reason, the lamp, the liquid crystal panel, the polarizing plate, etc. are usually cooled using two or 
more fans for cooling. 

[0003] However, for example in the front projection mold liquid crystal projector etc., a fan's 
rotation sound is sensed as the noise with being used [ much ] near the user worried very much, 
and low noise-ization is called for. Moreover, low electrification is also called for from the point 
of power saving. 

[0004] Therefore, recently, as the reduction in the noise, or a means for low-electrifying, even if 
it made some illuminances into the sacrifice, the high-pressure, discharge lamp which is a heat 
source is made to turn on with low power, and the approach of carrying out change ****** 
began to be applied to the low power mode which also makes rotational speed of the fan for 
cooling late according to it. Below, for convenience, while carrying out drive lighting of the lamp 
with abbreviation rated power (this power is usually called power below), suppose that a fan also 
makes the mode driven with a predetermined rotational speed contrast with low power mode, 
and usually calls power mode. x -. . 

[0005] In this low power mode, since the own calorific value of a lamp itself falls, and it follows in 
footsteps of it, the outgoing radiation light from a lamp dims and the temperature of a liquid 
crystal panel, a polarizing plate, etc. is also fallen by making a lamp drive with low power, while- 
izing of the rotational speed of two or more fans for cooling of all, that cool these, can usually be 
carried out [ iow speed ] as compared with power mode and low noise-ization can be attained, 
low electrification can also be attained as an image display device. 

[0006] Hereafter, the image display device equipped with conventional usual power mode and low 
power mode using drawing 4 and drawing 5 is explained. Drawing 4 is the outline block diagram of 
the image display device by the conventional technique, and drawing 5 is a flow which shows the 
conventional power mode change processing. 

[0007] First, the configuration of an image display device is explained using drawing 4 . In drawing 
4 , when a switch 5 turns this on, it is the switch stopped by making it start and turning off an 
image display device, this switch information is inputted into a microcomputer (Following CPU is 
called) 70, and, in ON actuation, CPU70 starts an image display device. The user of the lamp 
lighting mode circuit changing switch 6 is in lamp lighting mode, i.e., the above-mentioned switch 
which usually chooses and sets up power mode or low power mode, freely. Even if it is not 
especially a switch, what can be set up in the menu screen of OSD (onscreen display) etc. may 
be used. The selected lamp lighting mode is stored in RAM8 by CPU70, and unless a user 
changes a setup with the lamp lighting mode circuit changing switch 6, it is held. 
[0008] While CPU70 performs the change in lamp lighting mode, the change of fan speed, etc., 
the whole image display device is controlled, and the processing program shown in ROM (read 
only memory) to build in, and which is not illustrated at drawing 5 is stored. The lamp lighting 
mode electronic switch 10 outputs the change signal, i.e., a usual power mode signal, which 
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changes the lighting power which the lamp lighting power change mold stabilizer 1 1 supplies to a 
lamp 15, and a low power mode signal to the lamp lighting power change mold stabilizer 11 in 
response to the directions from CPU70 corresponding to the lamp lighting mode set up with the 
lamp lighting mode circuit changing switch 6. 

[0009] The lamp lighting power change mold stabilizer 11 usually carries out the lighting drive of 
the ****** lamp 15 for the power for [ which is a high-pressure discharge lamp ] turning on the 
lamp 15 of an extra-high pressure mercury lamp, for example with the change signal from the 
lamp lighting mode electronic switch 10 at power or low power. In addition, after carrying out the 
seal of approval of the high voltage, and this change making it discharge on a lamp 15 with the 
starting system (for it to also be called an ignitor) which the lamp lighting power change mold 
stabilizer 11 contains and which is not illustrated and forming a discharge way, it is performed. 
[0010] The cooling fan speed electronic switch 12 outputs the usual rotation signal and low- 
speed rotation signal which are a change signal which controls, the cooling-fan electrical- 
potential-difference change mold power source 13 in response to the directions from CPU70 
corresponding to the lamp lighting mode set up with the lamp lighting mode circuit changing 
switch 6. The cooling-fan electrical-potential-difference change mold power source 13 changes 
the supply voltage supplied to a cooling fan to the predetermined usual rotation supply voltage or 
the low-speed rotation supply voltage set up beforehand with the change signal outputted from 
the cooling fan speed electronic switch 12. Two or more cooling fans 14 (141, 142, 143) which 
cool a lamp 15, optical system 16, and the lamp lighting power change mold stabilizer 11 are 
controlled by supply voltage from the coolingH'an electrical-potential-difference change mold 
power source 13 (131, 132, 133) by one of two or more rotational frequencies set up beforehand 
at reduced rpm. 

[001 1] For example, the flux of light from the lamp 15 of an extra-high pressure mercury lamp is 
projected by the screen 19 as an image light according to the optical system 16 which carries 
out light modulation to the shade for every pixel corresponding to the video signal which is not 
illustrated with the liquid crystal panel 18 which is the high-pressure discharge lamp to which 
power is supplied with the lamp lighting power change mold stabilizer 11, which is a display 
device, and which was equipped with the polarizing plate 17, for example and which is expanded 
with a projector lens (not shown). 

[0012] Next, the flow of drawing 5 which shows power mode change processing is explained. In 
drawing 5 , first, a starting switch 5 is turned on and an image display device is started. If it 
starts, at step 12 (a step is abbreviated to S below), CPU70 will read the selection condition in 
lamp lighting mode from RAM8, and will check it the case where power mode is usually chosen in 
S12 — two or more fans 14 for cooling — all rotational speed is usually considered as rotation 
(513), and a lamp 15 is usually considered as power lighting (S14). moreover, the case where low 
power mode is chosen in S12 — two or more fans 14 for cooling — all rotational speed is 
considered as low-speed rotation (S15), and a lamp 15 is considered as low power lighting (S16). 
[0013] Then, supervising the modification actuation existence in lamp lighting mode is continued 
until it is stopped (S17). In S17, when lamp lighting mode has modification, return and the above- 
mentioned processing are again performed similarly to S12. In S17, when there is no modification 
in lamp lighting mode, the condition till then is held until it is stopped. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] In case it starts in low power mode, it becomes possible to shorten a 
halogen cycle unstable period extremely by controlling lamp drive power and Cooling FAN by the 
timer and the control means, and making the standup of the temperature in a lamp bulb steep, , 
and a flicker can be prevented, and also the formation of a lamp short life, an illuminance fall, etc. 
can be prevented. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] With the above-mentioned conventional technique, 
when starting from low power mode, there were the two following problems. Since one drives a 
lamp with low power lower than rated (usually) power in low power mode, it is that the standup of 
the bulb (bulb) temperature of a lamp becomes late, and a halogen cycle unstable period 
becomes long. Drawing 9 shows the rising characteristic of the bulb temperature of the lamp in 
the conventional technique. Usually, at the time of power mode, after starting, it is usually the 
power mode saturation time A, and bulb temperature reaches a predetermined optimum 
temperature mostly as usually shown in the power mode bulb temperature curve 20. However, 
since the time amount to the low power mode saturation time B to which the bubble 
temperature of a lamp reaches saturation is long after starting and the standup is late, a halogen 
cycle unstable period becomes long as shown in the low power mode bulb temperature curve 21 
at the time of low power mode. Drawing 6 shows the early arc formation in an alternating current 
lamp, and drawing 6 (a) shows the early arc in which drawing 6 (b) is formed by inter-electrode in 
the electrode of the lamp countered and formed. 

[0015] In drawing 6 (a), it is easy to generate the arc generated between the counterelectrodes 
1 in a bulb of a lamp in an elevated temperature and the sharp part between the minimum 
distances at the tip of an electrode 1 as everyone knows. Usually, an arc 2 occurs in the central 
neighborhood of the electrode 1 which is the minimum distance as shown in drawing 6 (b). 
Moreover, once an arc 2 occurs, since the emitted electron collides at high speed, temperature 
will become high, and its starting point and terminal point part will tend to be stabilized in one 
point. , 

[0016] However, an electrode is worn out by this collision. The emission electron which jumped 
out of the electrode generates electrode wear, when colliding to a counterelectrode. It is 
necessary to carry out dielectric breakdown and to make the light switch on, since the seal of 
approval of the high voltage is carried out, the emission electron accelerates considerably, 
especially in the case of starting, electrode wear is large, and its wear range is also wide. 
However, within the bulb, the self-healing of the worn-out electrode waste called halogen cycle 
occurs as everyone knows, and it is known that the elevated-temperature parts of the arc 
starting point and the terminal point part of an electrode will be reproduced. Moreover, in order 
to stabilize a halogen cycle, it is necessary to maintain bulb temperature at optimum 
temperature. 

[0017] As above-mentioned, the halogen cycle which the electrode waste which time amount 
was taken and dispersed by the time the temperature of the arc starting point and the terminal 
point part of an electrode fully became an elevated temperature recombines with the arc starting 
point and the terminal point part of an electrode becomes inadequate [ that the standup of the 
bulb temperature at the time of starting is late ], and a halogen cycle unstable period becomes 
long. If a halogen cycle becomes unstable, the phenomenon of the melanism in which the worn- 
out electrode does not carry out self-healing, but the electrode waste which dispersed adheres 
to a lamp bulb occurs, and it is known that it will be easy to cause faults, such as an illuminance 
fall and formation of a short life. On the other hand, when the halogen cycle is stable, the worn- 
out electrode carries out self-healing, and does not result in fault 
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[0018] About bulb temperature, optimum temperature can usually be attained comparatively" 
easily by optimizing the fan for lamp cooling at the time of power mode. However, at the time of 
low power mode, even if electrode temperature is low and it makes late rotational speed of the 
fan for lamp cooling, since there are few electrons which fly about by the inter-electrode one in 
a bulb as compared with the time of power mode, and it usually optimizes, raising to optimum 
temperature is difficult so that clearly [ in drawing 9 ■]. That is, although halogen cycle instability 
does not usually say the low power mode saturation time B or subsequent ones compared with 
the time of power mode, since it was slightly inferior as stability, the danger of being always easy 
to generate fault was held. 

[0019] Moreover, it is mentioned as another trouble that it is easy to generate a flicker. Drawing 
7 shows how depending on which the electrode growth at the time of power mode and an arc 
usually fly. Since the bulb temperature standup at the time of starting reaches bulb optimum 
temperature immediately early, a halogen cycle unstable period is short and there is no wear of 
an electrode 1 so much. Only in a piece, after halogen cycle stability, the sharp projection 3 
grows by the self-healing of the electrode waste slightly worn out into the starting point and the , 
terminal point part of the arc at electrode 1 tip. As drawing 7 shows, the tip of this projection 3 
is sharp, and is also the minimum distance and shifts to a stable condition in one more point 
compared with the arc stability in early stages of drawing 6 (b). 

[0020] Drawing 8 shows how depending on which electrode wear of a period until how depending 
on which the arc at the time of starting at the time of low power mode flies, and electrode 
temperature are saturated, and the arc after electrode temperature saturation fly. Since the 
electron which flies about between a long top and an electrode 1 also has few periods until it 
reaches bulb saturation temperature, the temperature of the starting point and the terminal point 
part of the arc at the tip of an electrode does not fully go up in low power mode, either. Although 
an arc 2 is not stabilized in one point but the electrode 1 of the starting point and the terminal 
point part of this unstable arc 2 is worn out like drawing 8 (b) like a period until bulb temperature 
is saturated, and drawing 8 (a), since a halogen cycle is unstable, self-healing will not be carried 
but, but two or more irregular wear projections 4 will be able to be performed. Then, an arc 2 
comes to fly at the tip of the wear projection 4 like drawing 8 (c). Since a halogen cycle is 
stabilized by after bulb temperature saturation, the electrode waste worn out at the tip of the 
wear projection 4 carries out self-healing, serves as the still sharper projection 3, and will be in 
the condition of being easy to carry out arcing between the tips of any projections 3 
increasingly, this arc — generally an unstable condition is called an arc jump. The fault of a 
flicker or a flicker comes to come out on a projection screen. Furthermore, since after bulb 
temperature saturation has not reached optimum temperature as above-mentioned, as compared 
with the time of power mode, as arc constancy, it will be inferior and an arc jump will usually be 
accelerated. 

[0021] It was difficult to avoid the above-mentioned flicker generating at the time of low power 
mode according to these factors. The purpose of this invention solves the above-mentioned 
technical problem, and is to offer the image display device which prevents flicker generating at 
the time of low power mode. 
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MEANS 

[Means for Solving the Problem] The display device to which this invention carries out intensity 
modulation of the light from the discharge lamp for the light sources, and said lamp in order to 
solve the above-mentioned technical problem, It has the optical system which carries out 
expansion projection of the light in which intensity modulation was carried out by this display 
device: In the image display device it was made to usuailiy operate with either of the power 
modes and the low power modes in which supply said power usually lower than power mode, and 
said lamp is made to turn on which supply predetermined power to said discharge lamp It is 
characterized by supplying said predetermined rank power [ in / usually / power mode ] at said 
lamp until it carried out predetermined time progress from starting in starting from the condition 
that said low power mode is chosen. 

[0023] Thus, since abbreviation rated power can be supplied to said lamp even if low power mode 
is chosen from starting to said predetermined time by constituting, the bulb temperature of saiid 
lamp can be started steeply and the stable projection shown in drawing 7 can be formed at the 
tip of the electrode of said lamp, in connection with this, the recombination to the electrode of 
the scattering electrode waste by the halogen cycle carries out — having — the formation of a 
short life of a lamp, and melanism — it is effective in the ability to prevent the illuminance fall by 
reduction. 
[0024] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
using drawing 1 , drawing 2 , and drawing 3 . The flow and drawing 3 which show power mode 
change processing according [ the block diagram of the image display device whose drawing 2 is 
the gestalt of operation of this invention, and drawing 1 ] to this invention are drawing showing 
the relation of the lamp lighting power and lamp-bulb temperature by this invention. 
[0025] First, the configuration of an image display device is explained using drawing 2 . In drawing 
2 , while CPU7 performs the change in lamp lighting mode, the change of fan speed, etc., the 
whole image display device is controlled, and the processing program shown in ROM (not shown) 
to build in at drawing 1 is stored. A starting switch 5 is turned on, a timer 9 is controlled by 
CPU7 to start an elapsed time count from the time of CPU7 starting control, and the elapsed 
time counted with the timer 9 is transmitted to CPU7 with a predetermined time interval. In 
drawing 2 , the same sign is given to the part same to drawing 4 , and the explanation is omitted, 
in addition, drawing 2 — setting — CPU7 — a cooling fan-speed electronic switch 12 — change 
****** can control the mode of the lamp lighting power change mold stabilizer 11, and CPU7 can . 
control the direct cooling-fan electrical-potential-difference change mold power source 13 and a 
lamp lighting power change mold stabilizer 1 1 by a change and the lamp lighting mode electronic 
switch 10 for the output supply voltage to the cooling fan 14 of the cooling-fan electrical- 
potential-difference change mold power source 13 — if it becomes, a cooling fan-speed 
electronic switch 12 and a lamp lighting mode electronic switch 10 are unnecessary — naturally 
things come out. 

[0026] Next, drawing 3 is explained. Drawing 3 (a) shows the lighting power by which a seal of 
approval is carried out to a lamp, and drawing 3 (b) shows the bulb temperature of a lamp. 
Although the low power which is usually shown with the power mode lighting power curve 22 and 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgi_ejje 



2004/12/21 



2/3 /<— v 



which usually shows power with the low power mode lighting power curve 23 in low power mode 
again was usually conventionally supplied to the lamp in power mode so that clearly from drawing 
3 (a) In this invention, at the time of low power mode, as the low power mode lighting power 
curve 24 shows, if the predetermined setup time C beforehand set up from starting usually 
supplies power and passes over the setup time C, it will supply low power. Thereby, like drawing 
3 (b), at the time of low power mode, the bulb temperature of the lamp corresponding to the low 
power mode lighting power curve 24 becomes as the low power mode bulb temperature curve 25, 
reaches optimum temperature in laying temperature C, is lazy a temperature fall after that, and 
is reached and saturated with the low power mode saturation time B to the maximum 
temperature at the time of low power mode lighting. In addition, 20 is usually a power mode bulb 
temperature curve and the low power mode bulb temperature curve of the former [ 21 ] in 
drawing 3 (b). 

[0027] This invention is explained in accordance with the flow which shows power mode change 
processing according the flicker prevention processing at the time of putting a lamp into 
operation in low power mode to this invention of drawing 1 , although it is the same as the 
processing flow of drawing 5 when usually putting a lamp into operation in power mode. 
[0028] If a switch 5 is turned on and an image display device starts, seven will incorporate the 
selection condition in the lamp lighting mode stored in RAM8 at CPUS1, and the selection 
condition in lamp lighting mode will be checked. 

[0029] Whe n power mode is usually chosen in S1 here, rotation directions are more nearly 
usually than CPU7 taken out to the cooling fan speed electronic switch 12, a rotation signal is 
usually outputted to the coolingH'an electrical-potential-difference change mold power source 
13 from the cooling fan speed electronic switch 12, the cooling-fan electrical-potential- 
difference change mold power source 13 usually supplies the supply voltage at the time of 
rotation to a cooling fan 14, and rotational speed of all the cooling fans 14 is usually considered 
as rotation (S2). 

[0030] Moreover, when low power mode is chosen in S1, low-speed rotation directions are taken 
out with S3 to the cooling fan speed electronic switch 12 from CPU7, a low-speed rotation 
signal is outputted to the cooling^fan electrical-potential-difference change mold power source 
13 from the cooling fan speed electronic switch 12, and the cooling-fan electrical-potential- 
difference change mold power source 13 supplies the supply voltage at the time of low-speed 
rotation to a cooling fan 14, and considers rotational speed of all the cooling fans 14 as low- 
speed rotation. 

[0031] Next, power lighting directions are more nearly usually than CPU7 taken out with S4 to 
the I amp lighting mode electronic switch 10 irrespective of the selection condition in the lamp 
lighting mode of S1, a power mode signal is usually outputted to the lamp lighting power change 
mold stabilizer 11 from the lamp lighting mode electronic switch 10, the lamp lighting power, 
change mold stabilizer 11 usually supplies power to a lamp 15, and a lamp 15 usually serves as 
power lighting. Thus, it considers as the period from starting to the setup time C, and usual 
power lighting irrespective of the selection condition in the lamp lighting mode of S1 like the low 
power mode lighting power curve 24 of this invention of drawing 3 (a). This point is the big 
difference from the conventional method. In addition, the setup time C becomes shorter than the 
low power mode saturation time B that what is necessary is just to choose by the time amount 
to which the bulb temperature of a lamp 15 reaches optimum temperature. 
[0032] Then, whether the elapsed time from starting exceeds the predetermined setup time C 
set up beforehand by S5, and when not checking and exceeding, return and the above-mentioned 
flow are repeated to S1. Moreover, when exceeding, it goes to S6 

[0033] Even if lamp lighting mode js low power mode, bulb temperature can be made to start 
from starting quickly in the period of the setup time C as by carrying out like this shows to the 
low power mode bulb temperature curve 25 of this invention of drawing 3 (b). Consequently, a 
halogen cycle accelerates and, only in a piece, projection 3 grows at the tip of each electrode 1 
like drawing 7 . 

[0034] The reason for making fan speed low— speed rotation is making bulb temperature start 
quickly, and, in addition to the purpose which accelerates a halogen cycle, considers a thing in 
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case the purpose in low power mode is the low noise. However, it is necessary to check that it 
does not exceed the temperature rating of a use member that the refrigeration capacity of each 
part of this period is inadequate since it is not avoided. 

[0035] It is the same as the conventional processing flow shown in drawing 5 after S6. Hereafter, 
by S6, CPU7 supervises the condition of the lamp lighting mode circuit changing switch 6, and 
the condition in lamp lighting mode is checked, the case where power mode is usually chosen in 
S6 here — two or more fans 14 for cooling — all rotational speed is usually considered as 
rotation (S7), and a lamp 15 is, usually considered as power lighting (S8). 

[0036] moreover, the case where low power mode is chosen in S6 — two or more fans 14 for 
cooling — all rotational speed is considered as low-speed rotation, and (S9) and a lamp 15 are 
considered as low power lighting (S10). At this time, bulb temperature begins to fall after the 
setup time C, and is reached and saturated with the low power mode saturation time B to the 
maximum temperature at the time of a low power drive as well as the former as it is shown in 
the low power mode bulb temperature curve 25 of this invention of drawing 3 (b). This saturated 
temperature is somewhat lower than optimum temperature, and it is as having already stated 
that it is in the condition which is slightly inferior as arc stability. 

[0037] However, since the projection is growing at each tip of an electrode only in the piece as a 
result of accelerating a halogen cycle in the period from starting to the setup time C by this 
invention, arc stability comes out enough, a projection grows further in a halogen cycle in 
addition to a certain thing and an arc is stabilized very much, an arc jump cannot take place very 
easily and does not result in a flicker. 

[0038] Then, supervising the modification actuation existence in lamp lighting mode is continued 
until it is stopped (S11). In S11, when lamp lighting mode has modification, return is repeated to 
S6, and the above-mentioned flows from S6 to S11 are repeated after that again. In S11, when 
there is no modification in lamp lighting power mode, the condition till then is held until it stops. 
[0039] As are stated above, and the low power mode lighting power curve 24 of drawing 3 (a) 
shows, at the time of low power mode starting to the setup time C Since a halogen cycle 
unstable period can be shortened compared with the time of the conventional low power mode 
and the stable projection of a piece can be formed at the tip of an electrode by usually supplying 
power to a lamp even if low power mode is chosen the recombination to the electrode of the 
scattering electrode waste [ can prevent a flicker resulting from an arc jump, and also ] by the 
halogen cycle — following — the formation of a lamp short life, and melanism — the illuminance 
fall by reduction etc. can be prevented. 

[0040] In addition, while the setup time C predetermined from starting although usually 
cc>nsidered as rotation or low-speed rotation with the lamp lighting mode with which the setup 
time C predetermined with the above-mentioned explanation from starting usually considered 
the lamp as power lighting, and the cooling fan 14 was set up, in order to simplify a processing 
flow usually considers a lamp as power lighting, it may be made to consider a cooling fan 14 as 
low-speed rotation. By doing in this way, a halogen cycle unstable period can usually be 
shortened compared with the former also in power mode. 



[Translation done.] 



http://www4jpdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2004/12/21 



1/2 s<— v 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The flow which shows the power mode change processing by this invention. 
[Drawing 2] The block diagram of the image display device which is the gestalt of operation of 
this invention. 

[Drawing 3] Drawing showing the relation of the lamp lighting power and lamp-bulb temperature 
by this invention. 

[Drawing 4] The outline block diagram of the image display device by the conventional technique. 

[Drawing 5] The flow which shows the conventional power mode change processing. 
[Drawing 6] Drawing showing the early arc formation in an alternating current lamp. 
[Drawing 7] Usually, drawing showing how depending on which the electrode growth at the time 
of power mode and an arc fly. 

[Drawing 8] Drawing showing how depending on which electrode wear of a period until how 
depending on which the arc at the time of starting at the time of low power mode flies, and 
electrode temperature are saturated, and the arc after electrode temperature saturation fly. 
[Drawing 9] The rising characteristic of the bulb temperature of the lamp in the conventional 
technique. ■ 

[Description of Notations] 

I ... Electrode 
2... Arc 

3 ... Projection which carried out self-healing in the halogen cycle 

4 ... Wear electrode 

5 ... Switch 

6 ... Lamp lighting mode circuit changing switch 

7 70 ... CPU 

8 ... RAM 

9 ... Timer 

10 ... Lamp lighting mode electronic switch 

I I ... Lamp lighting power change mold stationary phase 

12 ... Cooling fan speed electronic switch ^ 

13 ... Cooling-fan electrical-potential-difference change mold power source 

14 ... Cooling fan 

1 5 ;.. Lamp 

1 6 ... Optical system 

1 7 ... Polarizing plate 

18 ... Liquid crystal panel 

1 9 ... Screen 

20 ... It is usually a power mode bulb temperature curve. 

21 ... The conventional low power mode bulb temperature curve 

22 ... It is usually a power mode lighting power curve. 

23 ... The conventional low power mode lighting power curve 
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24 ... Low power mode lighting power curve of this invention 

25 ... Low power mode bulb temperature curve of this invention 
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DRAWINGS 



[Drawing 1] 
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[Drawing 6] 
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[Drawing 5] 
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